Key Points: 7 • Longitudinal striae are scale-invariant and can be characterized using power spec-8 tral parameters that quantify relief and roughness 9 • Striae on both types of deposits share common characteristics that indicate a com-10 mon formation mechanism 11 • We propose a formation mechanism that facilitates phase-locking in the spectral 12 domain 13
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manuscript submitted to JGR: Planets For layered ejecta deposits, the discussion of the formation of radial grooves and 171 ridges is closely linked to the open question of the overall emplacement mechanism for 172 the ejecta blankets itself. On dry, atmosphere less planets like Moon or Mercury, ejecta 173 blankets typically have a discontinuous radial texture that is attributed to ballistic ejec-174 tion and sedimentation (Oberbeck, 1975) . In contrast, layered martian ejecta blankets 175 have a much longer run-out and a fluidized appearance (Carr et al., 1977) . It is a gen-176 eral consensus that the long run-out implies emplacement as a ground-hugging flow, but in the striated area, and predominantly appear to be of a young age that is indicated 207 by a small number and size of superposed impact craters.
208
Four types of linear topographic tracks were extracted from the data sets. "Per-209 pendicular" and "longitudinal" profiles were extracted from the striated deposit surfaces.
210
Perpendicular profiles are oriented normal to striae, while longitudinal profiles are aligned 211 along the ridge crests of striations. For comparison to substrate properties, topographic 212 tracks from potential substrate units ("terrain" profiles) not related to the striation pat-213 tern were also evaluated for all deposit types. Based on the pristine appearance of the 214 deposits, we assume that both the deposits and the immediate surrounding terrain were 215 not strongly altered by erosional processes after formation. We therefore assume that 216 the surface properties of the recent topography are a good approximation for the prop- Head, 2014). We assume that the outer ejecta facies might be the actual substrate of the 221 inner facies (instead of "terrain") for both crater types. 222 We used a regular spacing of 0.5 km between perpendicular profiles, whereas lon- 
259
We decompose the topographic profiles H(x) defined at the equally spaced points 260 x 1 , . . . , x n into harmonic components using a discrete Fourier transform according to
where the wave numbers k j are defined by
From the Fourier amplitudes φ j we define the power spectrum at the wave number k j 263 as 264
where the Fourier coefficients for j ∈ {0, N 2 } were omitted for simplicity.
265
The factor in front of the Fourier coefficients has been introduced for convenience 266 in such a way that the power spectrum of a real harmonic function (a sine or cosine shaped 267 profile) is S j = 1 for the respective component for 1 ≤ j < n 2 268
The spectral representation of our profiles shows a power law dependence of S j on 269 the wave number k j (Fig. 3 ).
270
The real and imaginary parts of the Fourier coefficients of fBm are independent ran-271 dom numbers following a Gaussian distribution with expected values φ j = 0 and vari-272 ances defined by the power spectrum. As shown in Appendix A, the parameters of the 273 power law relation can be obtained from a maximum likelihood estimate. This method 274 has the advantage that it can be applied to individual profiles as well as to data sets con-275 sisting of multiple profiles. In order to take into account a potential additional uncor-276 related variation in the topography at small scales due to the limited accuracy of the DEM, 277 we extended the approach by white noise, so that the theoretical power spectrum reads
where a and β characterize the power spectrum of the fBm, while γ is the power spec- on any parameters (e.g. the type of the DEM) systematically. As it facilitates the in-283 terpretation, we rewrite Eq. 4 in the form
with a new parameter α where k max = π 10m is the maximum wave number defined by 285 the sampling distance δx = 10 m of the profiles. This form has the advantage that α 286 has the units of meters and can be seen as a linear measure of the vertical amplitude.
287
It also increases the stability of the numerical scheme described in Appendix A.
288
As the discrete Fourier transform used in numerical data analyses assumes a pe-289 riodic structure, it is in general susceptible to artefacts when applied to natural data.
290
In particular, the periodic continuation may introduce a step in the profile that is also 291 characterized by a power-law spectrum (e.g., Hergarten, 2002) . In order to avoid this po-292 tential problem, we detrended each profile, although it has only a minor effect on the re-293 sults for the profiles considered here. The exponents β s (single profile estimations) for all data sets are shown in Fig. 4 .
301
The variability in the exponents among the deposits appears to be larger than the vari- The results in Fig. 4 high wave numbers (≈ 0.7-7 km).
332
The topographic tracks in this study cover a smaller scale (≈ 0.2-80 km) and are 333 associated with uniform geologic units. We found that β-values vary greatly even for each 334 deposit, but are on average β ≈ 2.9 for landslide, SLE and MLE deposits and β ≈ 2.5 335 for DLE deposits, which is still in good agreement with the results on the high wave num-336 ber end of the spectrum considered by other authors.
337
The amplitude factor α can be used to compare the overall relative height differ- Fig. 9 ). While the anisotropy is visible in the pattern, there are no structures similar to 374 the striations found in the natural topographies (comp. to Fig. 2 or Fig. 8c+d ). This 375 leads to the conclusion that striations cannot be comprehended only by their power spec-376 trum.
377
The finding that the fractal properties of striated surfaces are not only almost isotropic, 378 but are also close to those of the surrounding unstriated terrain suggests that the topog-379 raphy could be a superposition of the original terrain and a weak, but highly anisotropic 380 pattern (representing a flow pattern) that is too small to modify the power spectrum sig- substrate. In order to leave the exponent β unaffected, we assume that the superposed 388 topography is 1D fBm (Fig. 7c) with the same exponent (in direction of its variation) 389 as the underlying 2D fBm (Fig. 7a ).
390
An example of such a superposed topography where we assumed that the ampli-391 tudes of both superposed patterns are the same is shown in Fig. 7d . While this situa-392 tion indeed yields a visual impression similar to real data sets (Fig. 8) , no clear stria-393 tions are found if the amplitude of the superposed 1D fBm is much smaller than the am-394 plitude of the underlying 2D fBm. We found a lower limit for the amplitude of the su- 
405
Testing the αp α l -ratio of our data we find that only 5 out of 23 data sets meet this 406 condition. The overprint of a lineated flow pattern to a given topography is therefore 407 not consistent with the majority of our data sets.
408
So neither a moderately anisotropic fBm nor the superposition of a striated sur-409 face pattern to an isotropic fBm reproduces our data. This finding suggests that the stri-410 ation pattern relies on topographic information going beyond the power spectrum. We found that the topography of striae is scale-invariant and cannot be distinguished 474 by a characteristic width or height. Instead, they can be described in terms of rough-475 ness parameters that can be derived from their power law relationship in the spectral 476 domain. We evaluated dependencies of the spectral exponent β, that is a measure for 477 roughness, and the vertical scaling factor α, that is a measure for relief. It is common 478 for all deposit types that: locking is in favour of a process that is diffusion dominated in lateral direction.
507
We conclude that striae on landslide and layered ejecta crater deposits are indeed 508 morphometrically very similar, as it was already proposed on a qualitative observation 509 basis by other authors. Common morphometric properties are in favour of a common 510 formation mechanism and we propose a flow process that enables phase-locking to ex-511 plain the formation of striations. 
We then use the power law relationship from Eq. 5 for the variance σ 2 j and can neglect 533 the constant first logarithmic expression to obtain
This expression can be maximized numerically with respect to the parameters α, β and 535 γ. 
